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Blasting vibration response of the existing tunnels to the neighboring and
overpassing tunnel
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(1. School of Civil Engineering,Changsha University of Science & Technology,Changsha 410114,China;
2. China Railway Tenth Bureau Group Urban Rail Transit Engineering Co., Ltd., Guangzhou 510000, China)

Abstract: The blasting vibration velocity of existing tunnel caused by blasting excavation should not
exceed 2 cm/s. In order to reduce the impact of the blasting of new tunnel on the existing tunnel, the
blasting vibration response characteristic was investigated. The data of blast vibration was monitored
during the construction process of the Yangtaishan tunnel of the Ganshen high-speed railway
overpassing the existing tunnel of GuangShen high-speed railway. Consequently, the corresponding
relationship between blasting charge and vibration velocity was obtained according to the Sadowski’ s
empirical formula. The maximum explosive charge for the excavating of upper and lower steps was
calculated, when the vibration velocity is controlled at the value of 2 cm/s. This study can provide a
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theoretical basis for the optimizing of blasting design and the construction of tunnel.

Keywords: Excavation by blasting; existing tunnel; blasting vibration; optimized blasting
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Fig.1 Location map of the Yangtaishan tunnel section and the Guangshengang tunnel section in Ganshen
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Fig.3 Schematic diagram of the blast hole layout of the upper and lower steps (unit: cm)

®1 LTEHREREE
Table 1 Blasting Charge of up and down lower step

BWAE EAME AR E/m HAHEA = ERA I Rk iR /kg HRHR/kg

IR 3.8 14 1 2.7 37.8
R 3.5 69 3~13 2.4 165.6
L&B 277.2
TR 35 12 9~15 2.4 28.8
JE 1R 35 50 13~15 0.9 45.0
‘ B 3.8 20 7~11 2.7 54.0
T =) 66.0
JER 35 4 13~15 3.0 12.0

E: FENMFRSE. AEBAENFE, WEAEGRALGETEMTIRESN—F
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Table 2 Monitoring vibration data of existing line structure corresponding to step blasting

ETEHT  WEESRA  WEEE  BoEm  TER KRS BETTRY BRI/

(emes™) (cmes™) (cmes™) (cmes™)

DK429+583 37.8 K2387+130 454,130 0.15 0.24 0.20 0.35

DK429+583 37.8 K2387+180 406.310 0.80 0.17 0.12 0.22

DK429+583 37.8 K2387+230 359.090 0.11 0.14 0.35 0.39

DK429+583 37.8 K2387+280 312.730 0.17 0.25 0.42 0.52

DK429+583 37.8 K2387+380 224,740 0.60 0.52 0.69 1.05
DK429+607.3 37.8 K2387+180 427.360 0.10 0.17 0.10 0.22
DK429+607.3 37.8 K2387+230 379.990 0.14 0.13 0.38 042
DK429+607.3 378 K2387+280 333.390 0.19 0.35 0.28 0.49
DK429+607.3 37.8 K2387+580 129.180 0.91 0.89 1.62 2.06
DK429+607.3 37.8 K2387+780 231.760 0.01 0.22 0.34 0.40
DK429+617.4 37.8 K2387+130 411.793 0.10 0.15 0.11 0.21
DK429+617.4 37.8 K2387+180 365.928 0.08 0.19 0.09 0.23
DK429+617.4 37.8 K2387+230 321.299 0.15 0.16 0.40 0.46
DK429+812.6 33.6 K2387+180 631.080 0.10 0.14 0.07 0.19
DK429+812.6 33.6 K2387+230 582.930 0.20 0.05 0.27 0.34
DK429+812.6 33.6 K2387+280 535.100 0.18 0.14 0.11 0.25
DK429+812.6 33.6 K2387+380 440.910 0.21 0.17 0.17 0.32
DK429+812.6 33.6 K2387+580 265.600 0.71 0.80 0.17 1.08
DK429+812.6 33.6 K2387+780 163.340 0.01 0.78 1.50 1.69
DK429+812.6 336 K2387+880 186.410 0.62 0.28 0.24 0.72
DK429+821.6 37.8 K2387+280 544.010 0.14 0.12 0.12 0.22
DK429+821.6 37.8 K2387+380 449.710 0.19 0.17 0.17 0.31
DK429+821.6 37.8 K2387+480 358.520 0.27 0.14 0.66 0.73
DK429+821.6 37.8 K2387+580 273.550 0.60 0.52 1.02 1.29
DK429+821.6 37.8 K2387+780 165.600 0.01 0.74 1.18 1.39
DK429+821.6 37.8 K2387+880 183.630 047 0.33 0.23 0.62

R3 T EWRHT R BRA KM B RSHHE
Table 3 Vibration monitoring data table of existing line structure corresponding to step-down blasting

4 s I A
T T vy ot
DK429+592 30.0 K2387+380 229.34 0.14 0.53 0.21 0.59
DK429+592 30.0 K2387+480 155.32 0.41 0.52 1.57 1.70
DK429+592 30.0 K2387+580 125.11 0.27 0.35 1.40 1.47
DK429+595 27.0 K2387+280 320.83 0.11 0.18 0.08 0.23
DK429+595 27.0 K2387+380 232.10 0.19 0.30 0.24 0.43
DK429+595 27.0 K2387+480 157.49 0.27 0.58 1.24 1.40
DK429+595 27.0 K2387+580 125.46 0.28 0.38 143 1.51
DK429+598 30.0 K2387+380 234.85 0.16 0.34 0.18 0.42
DK429+598 30.0 K2387+480 159.69 0.27 0.41 0.70 0.85
DK429+604 21.0 K2387+130 164.17 0.20 0.24 0.65 0.72
DK429+695.1 19.5 K2387+380 326.46 0.11 0.20 0.10 0.25
DK429+695.1 19.5 K2387+480 240.40 0.21 0.30 0.56 0.67
DK429+695.1 19.5 K2387+580 170.31 0.36 0.55 0.67 0.94

&, BHEBREMER OB AR OmEE K. W K2387+780. K2387+380. K2387+180 512 ¥E K EE
£ LEEM ¥ FHEMS N DK429+812.6 &, WA  HEEMK, HERTREEF HHLHREERE
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Table 4 Maximum single detonation velocity controlled at

2 cm/s
BHAE HiqiE BNBELEmM BRI E/ke
L& #o 116.89 25.15
LE&EH s 163.35 68.65
L&B B 211.58 149.17
&Y #0 115.12 34.26
TEH s 162.09 95.62
T&EH =AU = J=3 210.60 209.73
4 %ig
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